Mapping of conformational epitopes on capsid protein VP2 of infectious bursal disease virus by fd-tet phage display.
Conformational epitopes on VP2 protein of infectious bursal disease virus (IBDV) were mapped using fd-tet phage display. A gene-targeted phage display library was made using DNA fragments ranging approximately from 80 to 400 bp of the hypervariable region of the VP2 gene of IBDV strain 002-73, as neutralizing monoclonal antibodies against the VP2 protein recognize VP2 conformation-dependent epitopes within the hypervariable region. The phages were selected using immobilized monoclonal antibodies. Epitopes on five phages selected with monoclonal antibody 17-82 were located between amino acids 211 and 344. A constructed phage containing amino acids from 204 to 344 strongly reacted with monoclonal antibodies. Compared to that of the constructed phage, the binding of monoclonal antibodies to the five selected phages was dramatically reduced when several amino acids at either terminus or both termini were absent. The binding of a phage, with conversion of the first hydrophilic region into a hydrophobic region as a result of a chance frameshift mutation from amino acids 214 to 225, dropped sharply. It indicates that conformational epitopes may be up to 423 bp long and the commonly suggested fragments of 50-300 bp for making gene-targeted phage display libraries are not long enough to cover the conformational epitopes. This technique can be used to identify the minimum length of the conformational epitopes for developing recombinant vaccines and specific diagnostic tests.